CCR2 antagonism improves insulin resistance, lipid metabolism, and diabetic nephropathy in type 2 diabetic mice.
Chemokine ligand 2 (CCL2) binds to its receptor C-C chemokine receptor 2 (CCR2), initiating tissue inflammation, and recent studies have suggested a beneficial effect of a blockade of this pathway in diabetic nephropathy. To investigate the mechanism of protection, we studied the effect of RS504393, a CCR2 antagonist, on insulin resistance and diabetic nephropathy in db/db mice. Administering this antagonist improved insulin resistance as confirmed by various biomarkers, including homeostasis model assessment index levels, plasma insulin levels, and lipid abnormalities. Mice treated with the antagonist had a significant decrease in epididymal fat mass as well as phenotypic changes of adipocytes into small differentiated forms with decreased CCL2 expression and lipid hydroperoxide levels. In addition, treatment with the CCR2 antagonist markedly decreased urinary albumin excretion, mesangial expansion, and suppressed profibrotic and proinflammatory cytokine synthesis. Furthermore, the CCR2 antagonist improved lipid metabolism, lipid hydroperoxide, cholesterol, and triglyceride contents of the kidney, and decreased urinary 8-isoprostane levels. Hence, our findings suggest that CCR2 antagonists can improve insulin resistance by modulation of the adipose tissue and restore renal function through both metabolic and anti-fibrotic effects in type 2 diabetic mice.